The convective heat losses of cavity receivers for solar thermal power towers are of great importance for the overall efficiency of the whole system. However, the influence of wind on these losses has not been studied sufficiently for large scale cavity receivers with different inclination angles. In this present study the impact of head-on and side-on wind on large cavity receivers with inclination angles in the range of 0
Introduction
presented in the following structured by their approach: theoretical studies, 
Theoretical and early numerical studies

26
In the first studies on convective losses it was proposed to calculate the 27 losses with correlations for a flat plate of the size of the aperture [4] or for 28 all walls inside the cavity [5] . Later on, Eyler [6] performed an analysis of 29 the flow inside a horizontal and an inclined cavity using a two-dimensional height of the aperture. For a cavity exposed to wind this velocity is combined 42 with the wind velocity to an effective velocity through the aperture. (1)
with the thermal expansion coefficient β, the inner diameter of the cavity 115 d, the temperature difference between the walls of the cavity and the am-116 bient air ∆T , the acceleration of gravity g and the kinematic viscosity ν.
117
The fluid properties for the dimensionless numbers are evaluated at the film
The simulations were performed for different wind velocities u wind up to a
120
Reynolds number of
The wind velocity was assumed to be constant and a steady state in-flow 122 condition was used.
123
A sketch of the cavity geometry and the surrounding, illustrating the 
146
A mesh consisting of hexahedral elements was created for the geometry.
147
The dimensionless wall distance y + = a face-down receiver has low convection losses even without wind.
176
For the case of a horizontal receiver exposed to head-on wind the simula- Nu at the highest wind speed exceed the losses of the no-wind case by a factor 183 of three, whereas the face down receiver has about 9.5 times higher losses.
184
The results for the cavity receiver with a 30
• inclination angle differ from 185 the other simulated cases. The losses are reduced at low wind speeds. After
186
reaching a minimum at medium velocity case they start increasing again. Nu temperature equals the wall temperature shrinks.
235
The same two effects occur for the receiver with the inclination angle 236 φ = 60
• , but in this case the size of the zone with constant temperature is 237 larger than the other two zones as it can be seen in fig. 9 . Additionally, in distinctly when wind is present.
245
As it was already shown before, the influence of side-on wind is quite 
Discussion
266
The simulated mean temperature profile showed three different zones in- (see fig. 11 ) and an increasing convective heat loss. The flow parallel to the 303 aperture occurs in the side-on wind cases, but as well in the head-on wind
304
(α = 0
• ) cases with inclined cavities as shown in fig. 13 . In the latter cases 305 the air is redirected by the front cover of the cavity.
306
In most of the cases both effects occur simultaneously: wind results on 
318
The results for a horizontal receiver are consistent with the observation 
As mentioned above, this ratio represents the influence wind to buoyant 332 effects on the heat losses. In order to keep this ratio and therefore the balance that this effect depends strongly on the geometry of the cavity. However,
365
in following investigations it might be an interesting option for a reduction 366 method of the losses: the receiver should be designed in a way that wind is 367 redirected to flow parallel to the aperture plane.
368
In accordance with the previous numerical analyses a steady state in-
369
flow condition was used, in order to obtain comparable results. However, it 370 might be interesting to study the influence of a time variable wind speed and 371 direction as the wind conditions in front of a receiver change as well.
372
The obtained results from the simulation were discussed in the context of 
